Abstract. The coherent plasma process such as parametric decay instability (PDI) has been applied to a homogeneous and unmagnetized plasma. These instabilities cause anomalous absorption of strong electromagnetic radiation under specific conditions of energy and momentum conservation and thus cause anomalous heating of the plasma. The maximum plasma temperatures reached are functions of luminosity of the radio radiation and plasma parameters. We believe that these processes may be taking place in many astrophysical objects. Here, the conditions in the sources 3C 273, 3C 48 and Crab Nebula are shown to be conducive to the excitation of PDI. These processes also contribute towards the absorption of 21cm radiation.
Introduction
One of the fundamental processes in the interaction of intense electromagnetic (e.m.) radiation, of frequency close to plasma frequency, with fully ionized plasmas is the parametric excitation of two new waves. If both the excited modes are purely electrostatic, they are eventually absorbed in the plasma due to collisional and Landau (wave-particle interaction) dampings. Landau damping of excited electrostatic waves occurs when their phase velocity is slightly larger than the thermal velocity of the plasma particles. When the wave dissipates, its energy gets converted into thermal energy of particles. The incident e.m. radiation is anomalously absorbed in the plasma at a rate which is much larger than the collisional absorption rate.
Quasars, Seyfert galaxies and pulsars are among the most luminous objects in the universe, emitting strongly at radio frequencies. Here we study PDI in 3C 273, 3C 48 and the Crab Nebula.
Density and Temperature Structure of Broad-line Regions of Active Galactic Nuclei
The emission line regions of active galactic nuclei (AGN) are commonly separated into a "narrow-line region" (NLR) and a "broad-line region" (BLR). These regions consist οf photoionized "clouds" moving with large velocities, usually assumed to be embedded in a hot dilute medium providing confinement. It has been recognized for a long time that the intense thermal and/or nonthermal UV and X-ray radiation emitted by AGN is responsible for heating and ionizing the line-emitting regions. The density structure of the BLR is closely related to the ionization structure (Kwan & Krolik 1981) . The density deduced in the models has gradually increased from 10 7 cm -3 up to 10 10 cm -3 , a value which is now commonly assumed. The absence of broad components in the forbidden lines is interpreted as due to collisional deexcitation, so that the electron density must be greater than 10 7 cm -3
. On the other hand the presence of the broad semiforbidden C III] λ1909 line which starts being deexcited at n e > 10 9 cm -3 implies n e < 10 10 cm Davidson & Netzer (1979) have reviewed some of the heating processes proposed by several workers. Here, we propose one more process for the absorption of radio waves and hence the heating of line-emitting regions: collective plasma process such as PDI driven by intense radio radiation emitted from AGN.
The Radio Source
Most of the radio emission in the quasars is assumed to be emitted from the accretion disc and also from the region interior to the BLR. The radio flux f v of 3C 48 at 1400 MHz is 15.63 Jansky and that of 3C 273 is 46.4 Jansky (Lang 1980) . The redshift of 3C 48 is z = 0.367 and that of 3C 273 is z = 0.158. We find the distance d between the observer and quasar using the Hubble distance-redshift relation d = 5000 Mpc. The luminosity of 3C 48 and that of 3C 273 at 1400 MHz, determined by using the relation L v = 4πd 2 f v , are 5.95 × l0 34 erg s -1 Hz -1 and 3.28 × 10 34 ergs -1 Hz -1 , respectively. The total luminosity of Crab Nebula is 10 38 erg s -1 , twelve percent of which is in the radio band. The electron density and temperature at a distance of about 0.03 parsec from pulsar are about 10 7 cm -3 and 10 4 K, respectively (Ginzburg & Ozernoy 1966) . The excitation of PDI in the emission-line regions of quasar was first discussed by Krishan (1987) and then by Gangadhara & Krishan (1989 , 1990 . Here, we extend this work to include the new effects associated with strong and broad pump in the three astrophysical objects mentioned above.
